Abstract. ALOS satellite is one of the natural resources satellites that can be used for 3D model applications. The problems of 3D model generation based on satellite imagery are the model always in Digital Surface Model (DSM), not in Digital Elevation Model (DEM). The reference system of 3D model that are produced by ALOS satellite image is still as surface for z axis, whereas x axis and y axis has been closed to 2D reference system in some certain datum and system of map projection. Therefore, it needs a research to observe the accuracy and the precision of ALOS satellite data using a least square adjustment in parameter methods. The results of this research will be used as a reference for next research to find a way for changing DSM from ALOS satellite image to be DEM automatically.
Introduction
Nowadays, remote sensing technology has experienced in fast progress growth. That progress growth is marked by many satellites operate in space. The example of natural resources satellites are ALOS, LANDSAT, IKONOS, SPOT, Beijing-1, CBERS, QuickBird, ASTER, etc. Almost of them can be used for 3D model generation. This research uses data from ALOS satellite.
ALOS is own satellite of Japan that was lunched in January 24 th 2006 . it brings three instrument sensor that are PRISM, AVNIR-2, and PALSAR. PRISM ( The panchromatic Remote Sensing Instrument for Stereo Mapping) is a sensor for recording optical panchromatic image in wave length 0.52-0.77 mm and has spatial resolution 2.5 m. The sensor has three telescope for recording stereo image, there are forward, nadir, and backward unidirectional with satellite track orbit. Combination of the stereo images could be used for resulting DEM with enough accuracy for mapping the earth surface in scale 1:25.000 or more than it. Telescope in nadir could record image in swath 70 Km, while forward and backward could record in swath 35 Km. The angle that be shaped by forward telescope and backward to nadir is 24 0 , it has function for generating stereo data with higher ratio (base to height ratio) near to value one (JAXA, 2006) .
DSM is digital surface model with has been referenced of object surface to mean sea level (MSL) of 18,61 year. DEM is digital elevation model that has been referenced to ellipsoid. DTM is digital terrain model that has been referenced to topocentric coordinate and has been corrected by geodetic parameter to its model. DGM is digital geoid model that has been referenced to geoid/average of equipotential that squeeze with MSL (Li et al., 2005) .
This research studies accuracy and precision of ALOS data satellite using least square adjustment in parameter methods.
Result of this geostatistical test (accuracy and precision) is hoped to be useful for next research to find a way for changing DSM from ALOS satellite image to be DEM automatically.
Data and Methods
ALOS satellite data that used are RAW data. First, doing digital image processing to generate 3D Model (DSM) from the ALOS image of Backward, Nadir, and Forward ( Figure.1) . DSM is still base on surface and has height error maps, so differential DSM is needed to be converted to DEM. This process needs reduction parameter for that conversion. Geostatistical test using least square adjustment can calculate those reduction parameter. Geostatistical test is a geodesy method for getting accuracy and precision. It needs some fixed points for making algorithm of transformation model. This research uses seven fixed points as ground control points (GCPs), due to the region topography is long enough from north to south, so it will cause data precision gather in middle region and disseminating in north to west, north to east also south to west, and south to east. This condition will generate higher accuracy in middle area and flatten precision in northern and southern area (Julzarika, 2007) .
Geodetic control network design will give minimum geostatistical errors in image control framework. Next process is geometric correction of the images. Geocoding type for its rectification is linear polynomial. In this research, RAW data format will be referenced to geodetic format, with datum WGS'84 and geodetic projection is also coordinate system (ö, ë). Ground Control Points (GCPs) for rectification are geodetic coordinate from higher resolution imagery than ALOS imagery. In this research use Quick Bird satellite for helping identify seven GCPs in ALOS images (Figure 2 ). Quick Bird image is used to get spreading and clear fixed points and in ALOS image, so it makes unknown error be less. Every measurement has geostatistical errors, known errors or unknown errors (Arsana and Julzarika, 2006) . Next step is to making algorithm and modeling of ALOS images against GCPs measured by GPS Geodetic (h), then make algorithm and modeling in data (ö, ë, h). Figure 3 shows the research flow chart. ALOS images are used as origin coordinate then it is called coordinate (a) (xa, ya, za), while GPS Geodetic as target coordinate then it is called coordinate (c) (xc, yc, zc Table 3 . Coordinate (a) after map projection Table 4 . Coordinate (c) after map projection After that, the parameters are computed using least square adjustment in parameter methods. There are two processes, making design/transformation matrix (A) and measurement matrix (F) (Uotila, 1985 and Hadiman, 2005 by taking the unknown parameter from some measurement data that has more measurement (Widjajanti, 1997). The solution of least square adjustment is that square sum from its residual V i 2 are minimize (Hadiman, 1999) .
ÓV i 2 = minimize Adjustment computation influences the accuracy and precision factors (Wolf, 1981) . Accuracy is the nearest level or consistence of measurement to the true value while precision is the nearest level to average value (Soetaat, 1996) . There are some least square adjustment methods: Parameter Methods, Minimal Constraint, and More Than Constraint, that estimate the researching points are fixed (Spiegel, 1975 and Uotila, 1985) . The other methods are Weight Parameter Methods, Free Network and Inner Constraint that abbreviate the errors from the researching points (Widjajanti, 1997) . This research uses least square adjustment in parameter methods. One of the software that could be used as technical computation language like computation, visualization, and programming is Matlab. The computations are adjustment computation (Hanselman and Littlefield, 1997) .
The Parameter Methods is often used in least square adjustment, which it observes the function of its own parameter (Uotila, 1985; Widjajanti, 1997 (Konecny and Lehmann, 1984 ; Uotila, 1985) It also builds matrix F and weight matrix as show below. Matrix F (coordinate (c)) (Konecny and Lehmann, 1984 ; Uotila, 1985) Weight matrix (P) If 2 0 ó = 2,5^2, so the matrix P is identity matrix (I) Value of parameter could be computed by formula: (Uotila, 1985; Soetaat, 1996) 
Result and Discussion
This result studies about accuracy and precision of ALOS images using least square adjustment in parameter methods. ALOS images are compared by GCPs measured with GPS Geodetic. From the result, we get conclusion that the coordinate value in x axis has high accuracy in X0 ± ó x or 0.671857454108123 ± 0.6529571338124070 m, the bias can affect the accuracy and precision of pattern and model for seven researching points. Coordinate value in y axis has highest accuracy in Y0 ± ó y or 0.233028981951454 ± 0.6529552888307150 m, the bias can affect the accuracy and precision of pattern and model for seven researching points.
Coordinate value in z axis has lower accuracy in Z0 ± ó z or 2.52733193815344 ± 0.7378906512590360 m, so the bias can affect of the accuracy and precision of pattern and model will be higher. This condition will influence the value of bias happened in x and y axis.
Bias could happen due to map file type changing, for example conversion from *.shp to *.html in UTM coordinate projection will have bias 3,8-3,9 m (converter software) and 3,8 m (nonconverter software) (Julzarika, 2007). 
1. GeoStatistical Test
GeoStatistical test is conducted by three methods, those are: (Spiegel, 1975 ; Uotila, 1985 , Soetaat, 1996 Widjajanti, 1997) a. Global test Global test is used to know unknown errors happened in measurement of map file type changing. Global test are done using value of a posteriori varian and a priori varian. Global test is used to check the blunder in coordinate measurement changing from (a) to coordinate (c). Global test is done using uncertainty level 95% (á=0.05) and geostatistical free degree 14. In Fischer table, it is known that geostatistical value F 1-0,05, 14, is 1,697 and be got comparison between a posteriori to a priori varian in 0.945280746547929 /(2,5^2) = 0,151244919 so that the changing processes of coordinate (a) to coordinate (c) does not have unknown errors or blunder.
b. Data snooping
Data snooping is used if global test is rejected. In this research, data snooping has a function to find the errors in each measurement. Table 9 shows the data snooping. This data snooping uses uncertainty level 95% (á=0.05) and geostatistical free degree 14. In Fischer table is known that geostatistical value F 1/2 1-0,05, 14, is 1.303. In data snooping, all measurement data are accepted as geostatistical if there is no unknown errors in changing of coordinate (a) to coordinate (c). The result of this research shows that coordinate value in x and y axis have least flatten precision, but z axis has higher accuracy and better precision. This is marked by value of |w i | which has higher value. It can affect the accuracy and precision of pattern and model for seven researching points. 
Analyze of coordinate changing
From this result, we get seven researching points that have least flatten precision. It affects the accuracy and precision of pattern and model for seven researching points. High accuracy and flatten precision are in points of 7, 2, and 5. The normal accuracy and flatten precision is in points of 4. The normal accuracy and least flatten precision are in points of 1, 3, and 6. Total of correctness in coordinate (a) to coordinate (c) has range 1,15 m -1,56 m for each pixel that taking in coordinate (a). 
